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TITLE OF THE INVENTION 

OPTICAL INFORMATION STORAGE MEDIUM AND METHOD OF RECORDING 

INFORMATION THEREON 

CROSS-REFERENCE TO RELATED APPLICATIONS 

[0001] This application claims the priority of Korean Patent Application No. 2002-48706, filed on 
August 17, 2002, in the Korean Intellectual Property Office, the disclosure of which is 
incorporated herein in its entirety by reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[0002] The present invention relates to an optical information storage medium and a method of 
recording information thereon, and more particularly, to an optical information storage medium 
on which write protection information and defect management information are recorded, and a 
method of recording such information thereon. 

2. Description of the Related Art 

[0003] Optical discs are generally used as information storage media of optical pickup devices 
which record information on and/or reproduce information from the optical discs without 
contacting the optical discs. Optical discs are classified as either compact discs (CDs) or digital 
versatile discs (DVDs) according to their information recording capacity. CDs and DVDs further 
include CD-Rs, CD-RWs, DVD+RWs, DVD-random access memories (DVD-RAMs), DVD- 
R/rewritables (DVD-RWs), and so forth. Furthermore, high-density digital versatile discs (HD- 
DVD) having a recording capacity of 20GB or more have been developed. 

[0004] When a user uses such an optical disc, the user may desire not to record supplemental 
information on the optical disc any more, depending on the intended use of the optical disc. For 
example, when the user desires to only reproduce data recorded as archived files, additional 
data must be prevented from being recorded on the optical disc. For this, the need for recording 
write protection information has been raised and write protection information has been already 
recorded on D VD-RAM/R/RWs . However, even when the optical disc is write-protected, a 
portion of the optical disc should be recordable, if necessary. For example, even if the optical 
disc is write-protected, data should be able to be recorded in an area such as a spare area so 
that a defect area can be replaced with the spare area in order to manage defects, and as such, 
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the write protection information and the defect management information should be able to be 
recorded on the optical disc, too. 

SUMMARY OF THE INVENTION 

[0005] The present invention provides an optical information storage medium on which defect 
management information necessary for indicating whether defect management is permitted is 
recorded when write protection information is recorded, and a method of recording information 
thereon. 

[0006] Additional aspects and advantages of the invention will be set forth in part in the 
description which follows and, in part, will be obvious from the description, or may be learned by 
practice of the invention. 

[0007] According to an aspect of the present invention, there is provided an optical information 
storage medium including a lead-in area, a data zone in which user data is recorded, and a 
lead-out area. Here, write protection information is recorded along with defect management 
information in at least one of the lead-in area and lead-out area. 

[0008] The data zone includes an inner spare area and an outer spare area, which are to 
replace a defect area, and a user data area in which the user data is recorded, and if the defect 
area can be managed, the user data area is write-protected. A drive test zone and a disc 
identification zone included in at least one of the lead-in area and the lead-out area, and the 
inner spare area and/or the outer spare area are recordable. 

[0009] If the defect area cannot be managed, the user data area and a defect management 
zone included in at least one of the lead-in area and the lead-out area are write-protected. A 
drive test zone included in at least one of the lead-in area and the lead-out area and a disc 
identification zone which is included in at least one of the lead-in area and the lead-out area and 
in which the write protection information is recorded are recordable. 

[0010] According to another aspect of the present invention, there is provided an optical storage 
medium comprising: a lead-in area; a data zone in which user data is recorded; and a lead-out 
area, wherein a write protection information is recorded to indicate one of and differentiate 
between a plurality of write protection statuses of the optical storage medium, each one of the 
plurality of write protection statuses indicating a size of a corresponding write protected area of 
the optical storage medium. 
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[0011] According to another aspect of the present invention, there is provided a method of 
recording information on and/or reproducing information from an optical information storage 
medium including a lead-in area, a user data zone in which user data is recorded, and a lead- 
out area. Write protection information is recorded. Defect management information necessary 
for indicating whether a defect area occurring when reproducing data can be managed is 
recorded. 

[0012] According to another aspect of the present invention, there is provided a method of 
recording information on and/or reproducing information from an optical storage medium 
including a lead-in area, a data zone in which user data is recorded, and a lead-out area, the 
method comprising: recording write protection information which indicates one of and 
differentiates between a plurality of write protection statuses of the optical storage medium, one 
of the statuses being to allow defect management of a write protected optical storage medium. 

[0013] According to another aspect of the present invention, there is provided an apparatus for 
recording data on and/or reproducing data from an optical storage medium, the apparatus 
comprising: a pickup to record data on and/or reproduce data from the optical storage medium; 
a system controller that records write protection information for indicating one of and 
differentiating between a plurality of write protection statuses of the optical storage medium, 
each one of the plurality of write protection statuses indicating a size of a corresponding write 
protected area. 



BRIEF DESCRIPTION OF THE DRAWINGS 

[0014] These and/or other aspects and advantages of the invention will become apparent and 
more readily appreciated from the following description of the preferred embodiments, taken in 
conjunction with the accompanying drawings of which: 

FIG. 1 illustrates the structure of an optical information storage medium according to an 
embodiment of the present invention; and 

FIG. 2 is a view for explaining a method of recording write protection information on an 
optical information storage medium according to an embodiment of the present invention; 

FIG. 3 is a block diagram of an apparatus for recording data and/or reproducing data 
from an optical information storage medium according to an embodiment of the present 
invention; 
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FIGS. 4 is a flowchart for explaining a method of recording data and/or reproducing data 
from an optical information storage medium according to an embodiment of the present 
invention; and 

FIG. 5 is a flowchart for explaining a method of recording data and/or reproducing data 
from an optical information storage medium according to another embodiment of the present 
invention. 

DETAILED DESCRIPTION OF THE EMBODIMENTS 

[0015] Reference will now be made in detail to the present preferred embodiments of the 
present invention, examples of which are illustrated in the accompanying drawings, wherein like 
reference numerals refer to the like elements throughout. The embodiments are described 
below in order to explain the present invention by referring to the figures. 

[0016] FIG. 1 illustrates the schematic structure of an optical information storage medium (a 
disc) including a lead-in area 10, a data zone 20 in which user data is recorded, and a lead-out 
area 30. The lead-in area 10 may include a disc test zone 10a, a drive test zone 10b, a defect 
management zone 10c, a disc identification zone 10e, and a buffer zone 10f. The lead-in area 
10 may further include at least one reserved zone 10d in which other pieces of information can 
be recorded. 

[0017] Disc control information or information on the state of the disc can be generally recorded 
in the disc identification zone 10e. In the present invention, write protection information and 
defect management information can be recorded in the disc identification zone 10e. The disc 
identification zone 10e can also be called a "disc-related information zone" or a "disc control 
zone" according to various formats. The lead-out area 30 has a similar structure to the lead-in 
area 10, and thus will not be described herein. 

[0018] The data zone 20 includes an inner spare area 20a and an outer spare area 20c, which 
are to be replaced with a defect area, and a user data area 20b in which user data is recorded. 
If the user data area 20b has a defect area, data recorded in the defect area is copied into the 
inner spare area 20a and/or the outer spare area 20c. In other words, if a defect area A 
appears when reproducing data recorded in the user data area 20b, the defect area A may be 
replaced with a predetermined area B of the inner spare area 20a. 

[0019] Meanwhile, information on the defect area and information on the inner spare area 20a 
or the outer spare area 20c with which the defect area has been replaced can be recorded in 
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the defect management zone 10c. Further, data can be reliably recorded and/or reproduced by 
managing the defect area. The information recorded in the defect management zone 10c may 
be, for example, position information on the defect area and the area with which the defect area 
has been replaced. 

[0020] FIG. 2 illustrates write protection information recorded in a byte in a predetermined error 
correcting code (ECC) block of the disc identification zone 10e. Here, the following information 
can be recorded according to bit values. 



Table 1 



Byte 


Contents 


00000000b 


Normal recording 


00000001b 


Write protection information for (permanently) write-protecting all areas 


00000010b 


Write protection information permitting defect management 


00000011b 


Write protection information not permitting defect management 



[0021] In Table 1, "normal recording" indicates that data can be recorded, erased, and 
reproduced. "Write protection information for write-protecting all areas" indicates that data must 
not be recorded in all areas any more, i.e., all areas are permanently write-protected. In this 
case, additional defect management is not necessary and the write protection information 
cannot be amended. 

[0022] "Write protection information permitting defect management" indicates that defects 
occurring when recording or reproducing data can be managed. Here, since information about 
the defect area has to be recorded to manage the defects, the defect management zone 10c of 
the lead-in area 10 should be recordable. Also, since data recorded in the defect area has to be 
copied into a spare area (e.g., the inner space area 20a or the outer space area 20b) so that the 
spare area replaces the defect area, the inner spare area 20a and the outer spare area 20c 
have to be recordable. The drive test zone 10b and the disc identification zone 10e also have to 
be recordable. Write protection information and defect management information is recorded in 
the disc identification zone 10e. Here, the write protection information may be selectively 
recorded by a user. In other words, the user can first record write protection information 
indicating that the disc is write protected in the disc identification zone 10e. Later, the user can 
record information indicating that the disc is recordable in the disc identification zone 10e. 
Thus, it is preferable that the disc identification zone 10e is recordable so that the write 
protection information can be updated. As described above, in an event that the write protection 



-5- 



Docket No: 1293.1951 

information permitting defect management is recorded, only the user data area 20b is write- 
protected. 

[0023] "Write protection information not permitting defect management" indicates that defects 
occurring when recording or reproducing data cannot be managed. In this case, all areas are 
write-protected except the drive test zone 10b and the disc identification zone 10e. In other 
words, since the defects cannot be managed, the defect management zone 10c, the inner spare 
area 20a, the outer spare area 20c, and the user data area 20b are write-protected. Here, even 
if the defects cannot be managed, it is preferable that the drive test zone 10b is recordable to 
reproduce data and the disc identification zone 10e is recordable to update the write protection 
information and the defect management information. 

[0024] As shown in FIG. 2, in an embodiment of the present invention, the write protection 
information is recorded in a byte in the disc identification zone 10e, i.e., in an N byte. However, 
the write protection information may be recorded in a plurality of bytes. Here, the write 
protection information and the defect management information can be recorded by a 
combination of bits in a predetermined byte. Alternatively, the write protection information and 
the defect management information may be recorded in separate bytes. In other words, the 
write protection information may be recorded in the N byte and the defect management 
information may be recorded in an (N+1) byte. 

[0025] In an embodiment of the present invention, the write protection information and the 
defect management information can be recorded in at least one of the lead-in area 10 and the 
lead-out area 30. However, since the write protection information and the defect management 
information recorded in the lead-in area 10 or the lead-out area 30 may be damaged, the write 
protection information and the defect management information may be recorded in both the 
lead-in area 10 and the lead-out area 30. 

[0026] In a method of recording information on an optical information storage medium 
according to an embodiment of the present invention, write protection information can be 
recorded in at least one of the lead-in area 10 and the lead-out area 30, along with defect 
management information necessary for indicating whether a defect area occurring when 
recording or reproducing data can be managed. The write protection information and the defect 
management information can be, for example, recorded in the disc identification zone 10e. As 
an example, the write protection is recorded to indicate one of a plurality of write protection 
statuses of the optical storage medium, and the write protection information may include 
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information with regard to whether to allow defect management of the write protected optical 
storage medium. 

[0027] If the defect management information indicates that the defect area can be managed, 
the drive test zone 10b, the defect management zone 10c, the inner spare area 20a, and the 
outer spare area 20c are recordable, and only the user data area 20b is write-protected. If the 
defect management information indicates that the defect area cannot be managed, the defect 
management zone 10c, the inner spare area 20a, the outer spare area 20c, and the user data 
area 20b are write-protected. 

[0028] FIG. 3 is a block diagram of an apparatus 100 for recording data and/or reproducing 
data from an optical information storage medium according to the present invention. During 
recording, an AV codec 110 compression-codes an externally applied AV signal according to a 
predetermined compression scheme and supplies size information for the compressed data. A 
digital signal processor (DSP) 120 receives the compressed AA/ data supplied from the AV 
codec 110, adds additional data for error correction code (ECC) processing thereto, and 
performs modulation using a predetermined modulation scheme. A radio frequency amplifier 
(RF AMP) 130 converts the modulated data from the DSP 120 into a radio frequency (RF) 
signal. Then, a pickup 140 records the RF signal supplied from the RF AMP 130 on a disc 
mounted on a turntable of the pickup 140. A servo 150 receives information necessary for 
servo control from a system controller 160 and stably performs a servo function for the mounted 
disc. 

[0029] During playback of information data stored on the disc, the pickup 140 picks up an 
optical signal from the disc having the information data stored therein, and the information data 
is extracted from the optical signal. The RF AMP 130 converts the optical signal into an RF 
signal, and extracts a servo signal, for performing a servo function, and modulated data. The 
DSP 120 demodulates the modulated data supplied from the RF AMP 130 corresponding to the 
modulation scheme used during modulation, performs an ECC process to correct errors, and 
eliminates added data. The servo unit 150 receives information necessary for servo control 
from the RF AMP 130 and the system controller 160, and stably performs the servo function. 
The AV codec 110 decodes the compressed AA/ data supplied from the DSP 120 to output an 
AA/ signal. The system controller 160 controls the overall system for recording the information 
data on and reproducing the information data from the disc mounted on the turntable of the 
pickup 140. 
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[0030] Thus, the data recording and/or reproducing apparatus 100 can record the various types 
of information on the disc as described with reference to FIGS. 1 and 2, and/or reproduce the 
various types of information from the disc. 

[0031] FIG. 4 is a flowchart for explaining a process of performing a data recording and/or 
reproducing method using the data recording and/or reproducing apparatus having the above- 
described structure, according to an embodiment of the present invention. In operation S10, a 
drive searches a disc for a physical address corresponding to a logical address requested by a 
host according to a reproduction command input from the host to reproduce data. Here, the 
drive corrects errors while reproducing data on an ECC block-by-block basis. Thus, if a defect 
or an error cannot be eliminated or corrected, the drive cannot reproduce data recorded in a 
block having the defect or the error. However, if the defect or the error in the block can be 
corrected by an ECC process, data can reproduced. Here, defects satisfying preset defect 
correction requirements can be corrected and managed. Thus, if an error-correctable defect 
occurs during reproduction of data in operation S20, in operation S30, information on the 
position of a defect area is stored in a memory 170 built in the system controller 160. 

[0032] For example, referring to FIG. 1 , if a defect appears in a fifth block when the drive 
reproduces data, information necessary for indicating that the fifth block is the defect area A is 
stored in the memory 170. Thereafter, in operation 40, the drive finishes reproducing 
information and the host does not give a reproduction command any more, i.e., the drive goes 
from a reproduction mode to a standby mode or the information storage medium is unloaded out 
of the drive. In operation 50, the position information of the defect area A stored in the memory 
170 is read and data recorded in the defect area A (the fifth block) is copied into the 
predetermined area B of the inner spare area 20a or the outer spare area 20c, which is to 
replace the defect area A, while being reproduced. In operation 60, information on the positions 
of the defect area A and the predetermined area B are recorded as defect management 
information in the defect management zone 10c. 

[0033] As described above, data of the defect area A copied into the predetermined area B can 
be reproduced using defect management information when reproducing the data recorded in the 
defect area A. In other words, by recording defect management information, data can be 
reliably reproduced by managing defects even if write protection information is recorded. 

[0034] FIG. 5 is a flowchart for explaining a process of performing a data recording and/or 
reproducing method using the data recording and/or reproducing apparatus 100 having the 



-8- 



Docket No: 1293.1951 

above-described structure, according to another embodiment of the present invention. 
Referring to FIG. 5, in operations 70 and 80, a defect area appears when reproducing data 
according to a reproduction command input from a host. In operation 90, the defect area is 
replaced with a predetermined area of the inner spare area 20a or the outer spare area 20c. In 
operation 100, information on the positions of the defect area and the replaced area are 
recorded as defect management information in the defect management zone 10c. In the 
present embodiment, if a defect area appears, the defect area is immediately replaced with a 
predetermined area and information on the positions of the defect area and the predetermined 
area is recorded. Thus, an auxiliary memory is not necessary. The data recording and/or 
reproducing method described in the present embodiment can be performed when a recording 
and/or reproduction speed is faster than a speed demanded by a host 

[0035] Even when an information storage medium is write-protected, defects can be managed 
according to the above-described embodiments of the present invention. 

[0036] While not required in all aspects, it is understood that the system controller 160 can be 
computer implementing the method using a computer program encoded on a computer 
readable medium. The computer can be implemented as a chip having firmware, or can be a 
general or special purpose computer programmable to perform the method. 

[0037] In addition, it is understood that, in order to achieve a recording capacity of several 
dozen gigabytes, the pickup 140 could include a low wavelength, high numerical aperture type 
unit usable to record dozens of gigabytes of data on the disc. Examples of such units include, . 
but are not limited to, those units using light wavelengths of 405 nm and having numerical 
apertures of 0.85, those units compatible with Blu-ray discs, and/or those units compatible with 
Advanced Optical Discs (AODs). 

[0038] As described above, in an optical information storage medium and a method of 
recording information thereon according to the present invention, write protection information 
can be recorded together with defect management information necessary for indicating whether 
defects occurring when reproducing data can be managed. Even if the information storage 
medium is write-protected, the defects can be selectively managed using the defect 
management information. Thus, the write protection information indicates a size of a write 
protected area differentiated from a plurality of sized of write protected areas, wherein one of 
the statuses allows defect management of the write protected optical information storage 
medium. 
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[0039] While the present invention has been particularly shown and described with reference to 
exemplary embodiments thereof, it will be understood by those of ordinary skill in the art that 
various changes in form and details may be made therein without departing from the spirit and 
scope of the present invention as defined by the following claims. 
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